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The term “not directly observed” or “the underground economy” refers to those 
economic activities that should be included in the GDP estimation but which are not 
recorded in the statistics business surveys or tax and administrative data used in the 
calculation of the estimates of national accounts because they are not directly 
observable. The unofficial or informal economy contains that part of the economic 
activity that is difficult to measure. Thus, in addition to the complex issue of defining 
the underground production, there is an even more demanding task of measuring it. 
Hitherto in the literature, various estimation methods of unofficial economy have 
been proposed and their results differ significantly. The goal of this article is to 
provide an overview of the various methods of its measurement. The unobserved 
economy poses estimation problems of economic aggregates that can be 
differentiated as the total lack of information and the distortion of available 
information. There is no universal optimal approach applicable to all countries or 
even to the same country at different periods. In the attempt to limit the 
underground economy, it is much better to obviate the causes than penalise the 
consequences. It is necessary to simplify the procedures enabling citizens to 
formalize their undeclared activities, to provide a tax system that is as stable as 
possible and a tax and regulatory burden that is as low as possible. What is crucial is 
the improvement of institutions, professionalization of civil service and removal of the 
huge impact of politics in the societies. 
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Institute of Public Finance, Zagreb with project partners Centre For The Study Of 
Democracy, Sofia and University of Sheffield realised EU Marie Curie Industry-
Academia Partnerships and Pathways (IAPP) four-year Project ‘Grey - Out of the 
Shadows: Developing capacities and capabilities for tackling undeclared work in 
Bulgaria, Croatia and FYR Macedonia’. The goal of the Project is to provide 
concrete recommendations for policy measures, based on hard empirical evidence, 
for the stakeholders seeking to tackle the informal economy in these three observed 
countries. 
The term informal economy refers to those economic activities that should be 
included in the GDP estimation but which are not included in the statistics business 
studies or tax and administrative data sources used in the calculation of the 
approximations of national accounts because they are not directly visible. Based on 
international definitions (OECD, 2002, p.13), “underground production, defined as 
those activities that are productive and legal but are deliberately concealed from 
the public authorities to avoid payment of taxes or complying with regulations”. Here 
is also illegal production, deemed as those industrious activities that produce goods 
and services prohibited by law or that are illegal when carried out by illicit producers 
as well as unofficial sector production. These are productive activities performed by 
autonomous enterprises that are not registered and/or are smaller than a specified 
magnitude in terms of employment. Finally, here is also included the production of 
households for their own final use, defined as activities that produce goods or 
services for own consumption. 
Non-observed economy next to the underground economy contains also business 
activities related to: 1) illegal activities; 2) production of the informal sector; 3) 
inadequacy in statistical system. Illegal activities are both the production of goods 
and services whose trade, delivery or possession is prohibited by law, and those 
activities that, while legal, are performed by unlawful operators (for example, 
abortion performed by unlicensed medical practitioners). All other productive 
activities defined by national accounting systems are legal. 
As opposed to formal contracts, informal activities are the legal productive 
activities carried out on a small scale, with low levels of organization, with little or 
almost no division between capital and labour, with labour relations based on 
casual employment and/or personal or family relationships. The legal productive 
activities exclusively not recorded for deficiencies of the statistical data collection 
system, such as the failure to update the archives of the companies or failure to 
complete the administrative forms and/or statistical questionnaires aimed at 
businesses survey, are undeclared (submerged, hidden) statistic. What is commonly 
known as submerged economy, in international definitions often coincides with the 
underground (grey) economy, i.e., with the set of legal productive activities that do 
not respect tax rules and payment of social contributions in order to reduce 
production costs. 
The underground (grey) economy should not be confused with the term the 
informal economy, what is not a synonym for the activities hidden from the tax 
authority, because it refers to the structural aspects of productive activity and not to 
the intention to evade tax and contribution obligations. Informal activities are 
included into total of the non-observed economy because of their nature; it is 
difficult to detect them directly. Figure 1 presents and explains the various forms of 
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Figure 1 Typology of the informal economy 
Source: Feige, 1990. 
 
The informal economy encompasses that part of the economic activity that is 
hard to measure. Thus, next to the complex nature how to define the underground 
production, there is even more demanding task how to measure it. Hitherto in the 
literature, various estimation methods of unofficial economy have been proposed 
and their results differ significantly. The goal of this article is to provide an overview on 
the various methods of its measurement. This will be shown on the example of the 
mentioned Project ‘Grey - Out of the Shadows‘. After this introduction notes, in the 
following chapter related problems and various methods are presented having in 
mind their advantages and disadvantages. The next part is dedicated to the 
methods applied in the mentioned Project and their most important results. The final 
chapter contains conclusions and recommendations for the further researches. 
To understand these startling variations, next chapter evaluates the array of 
techniques used to estimate the size of the unofficial economy. These models range 
from direct to indirect measurement methods (for reviews, see Bajada, 2002, Smith, 
Wied-Nebbeling, 1986, OECD, 2002, Galić Nagyszombaty, 2012, Thomas, 1988, 1992, 
Schneider, Enste, 2002). 
 
Related problems and various methods of measuring the 
underground economy  
In this part of the text, an overview of the various problems and methods for 
estimation of the unofficial economy is given. The unobserved economy poses 
estimation problems of economic aggregates that can be divided in two main 
types: 1) total lack of information, and 2) distortion of available information. 
The former group includes the existence of unregistered production activities, the 
failure to update the records of the production units, the business entity did not 
THE UNREPORTED ECONOMY  
fiscal rules are violated and 




are concealed and cannot 
be appropriately included 
in national income 
accounts. 
CORRUPTION ECONOMY 
activities involving the 
abuse of public office for 
private gain 
ILLEGAL ECONOMY  
activities that violate the 
rules prohibiting extortion, 
financial fraud, smuggling, 
organized crime, and theft 
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respond to statistical surveys, the concealment of employment by enterprises 
(moonlighting) and related aggregates (production, value added, wages). The 
second group includes the companies’ under-declaration of the production and the 
value added obtained by regular employees. 
The methods used in obtaining comprehensive assessments of economic 
aggregates are mainly the following: 
a) application of a revaluation model for value added declared by small and 
medium-sized enterprises; 
b) comprehensive estimation of labour input by means of the integration of 
information of statistical sources and directly observable administrative sources, as 
well as the use of sources of information and statistical techniques that make 
possible estimation of irregular employment; 
c) use of comprehensive employment estimates (point b) as expansion coefficients 
of the average values per capita measured through surveys of firms accounts and 
adjusted for underreporting; 
d) verification of the consistency of the economic aggregates with techniques of 
balancing resources and uses (investment) at the level of single branch of economic 
activity. 
The estimation approach of the branch aggregates (production, value added, 
intermediate costs, investments and employees’ salaries) through the labour input, 
ensures the coverage of all regular working positions in the field of observation, and 
also allows overcoming the problems related to the "lack of information". These 
problems are due to either lack of basic statistical system (submerged statistical) or 
total concealment of employment and value added for reasons of tax and social 
contribution evasion (underground or submerged economy). Consistency checks 
between the data reported by the companies aim to correct the partial 
concealment, again for tax reasons, the achieved turnover with the declared 
employment and the over-declaration of costs. 
The process of reconciliation of the aggregate supply of goods and services 
(domestic or internal production, imports) and aggregate demand (consumption, 
investment, exports, changes in inventories and valuables), through balancing 
techniques. They take into account the different reliability of the various aggregates 
also in relation to their sensitivity to concealment. Mentioned process has the 
function to make further additions to the estimates of the aggregates (ISTAT, 2016). 
In most cases, the distinction between the official and unofficial economy is quite 
demanding. These two parts are interconnected and interlaced even in highly 
developed market societies. Feige and Urban (2008) give probably the most useful 
definition of overall economic activity as the sum of an observed and imputed 
unobserved component:  
Y = YR +YUR = YRO +YIUI +YUR (1) 
Where Y = total economic activity (TEA), YR = recorded economic activity 
(measured output; GDP), YRO = recorded observed economic activity, YIUI = recorded 
unobserved economic activity, and YUR = unrecorded activity. 
Feige and Urban (2003) define the total amount of the unobserved economy (YU) 
as the sum of recorded and unrecorded unobserved income. 
There are numerous methods for an estimation of the size of the unofficial economy. 
They can be divided into direct and indirect methods, causal methods and Eurostat 
approach. In this part of the text, an overview of the various methods for estimation 
of the unofficial economy. Some of them are more appropriate to the developed 
countries while others are more adequate for estimation of UE in post-transition 
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numbers of approaches applied by different researchers, and the diversity of their 
views, one can state that there is no universal optimal method capable of being 
applied to all economies or even to the same economy at different periods. 
 
Table 1 Various methods of an estimation of the size of the unofficial economy 
Direct methods Indirect methods Causal methods Eurostat approach 
Questionnaires by 
post, mail or Web 









Face to face and 
telephone 
interviews 













Detail control of tax 
returns and use of 
tax statistics 
Cash in circulation   
Experts’ estimation 
on the situation in a 
particular economic 
sector 
Transaction method   
The share of very 
small enterprises 




Source: Easton, 2001, Schneider, Enste, 2000, Galić Nagyszombaty, 2012, OECD, 2002, 
Schneider, 2005, 2012, Smith, Wied-Nebbeling, 1986. 
 




Mail back of self-completion questionnaires is the most efficient collection method 
for some type of interviewed persons or for many enterprise surveys. Both the mail 
communication may be by regular post, fax and/or e-mail depending on the 
preferences of the interviewed persons. For enterprise questionnaires containing a 
limited set of questions and variables, realised directly by telephone may be possible 
and quicker, though usually more costly. Typically, these questionnaires ask direct 
questions based on whether or not the interviewed persons have ever received 
black money for a job or service and information on the amount of unreported 
income. However, such methods usually underestimate the size of the informal 
economy as interviewed persons most likely do not state precisely or understate their 
participation in the informal economy, so it is possible to obtain lower bound 
estimates (Easton, 2001). The main advantage of this method is the possibility to 
obtain detailed information about the structure of the shadow economy. Of course, 
the result of these kinds of surveys depends on how the questionnaire is formulated. 
The main disadvantage of the method is that results and average precision greatly 
depend on the willingness of the respondents to cooperate. Most interviewed 
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are almost never reliable. Thus, it is difficult from these types of questionnaires to 
achieve a real and relatively reliable estimation of the undeclared work. 
Face to face interviews are generally unsuitable although they may be used in 
the collection of demanding and/or unpleasant information, for example in relation 
to participation in the underground economy. Rapid advancement in electronic 
processing and communications technology means that the vital goal of 
automated data collection, direct from private or enterprise computer to statistical 
office computer, may be possible very soon, but of course there is the issue of a 
privacy and/or business secrets. For household surveys, face to face or telephone 
interview is more frequently appropriate than mail questionnaires. However, there is 
an important issue of the questionnaire’s design that has a substantial impact on 
response rates and occurrence of misreporting. Questionnaire design is a specialised 
and complex expertise, involving knowledge of accounting practices, of the 
cognitive reactions of interviewed persons (how they understand questions), and of 
succeeding data proceeding (how easily and successfully statistical office staffs are 
able to convert the replies into needed electronic form). 
Focus group discussions and interviews can be useful in obtaining hidden 
problems of the unofficial economy. For example, Roever (2014) used focus groups 
in the analysis of informal street vendors in 10 cities in different undeveloped 
countries. She recognised the lack of a secure workspace, evictions, and relocations 
as noteworthy causes. Obtained quantitative data validated that insecure 
workplace conditions affect many vendors, especially those who work in the streets 
rather than in market. However, the obtained results have to be explained carefully, 
particularly for those surveys focussed on sensitive subjects. For example, in surveys 
relating to tax evasion, it is very likely that the non-response is selective because 
people who are inclined to the tax evasion are more likely not to participate and/or 
report honest behaviour. 
Detail control of tax returns or audit method uses personal tax returns for different 
income groups, and audits them carefully to identify those who are misreporting their 
actual income. This method drastically understates the size of the informal economy 
as it only measures tax evasion and does not include production and distribution of 
illegal goods and services. It has been used by the US Internal Revenue Service 
(1979) where a sample of 50,000 income tax returns was very thoroughly examined 
and compared with data available from information returns completed by payers of 
personal income tax. Approximately 25% of the incomes that were reported in the 
information returns were not mentioned on the tax returns. Kazemier (1991) realised a 
similar research on concealed interest income on giro, bank and savings accounts in 
the Netherlands. Swedish Tax Administration Office (Riksstatteverk) performed a 
detail control of tax returns and assessed that unregistered was 8 to 15% of realised 
income (Hansson, 1980). Hansson (1982) later with econometric analysis concluded 
that mentioned share was lower, in total amount of around 3.8% of earned income. 
The weakness of this method is that individual respondents who have a very small 
amount of income do not exceed the required "threshold" for paying taxes, nor do 
they report it. Thus, they are not included in the analysis, even though if all their 
revenue from various sources would be summed up, some of them would have the 
obligation to pay taxes. Furthermore, this method is difficult to achieve if the tax 
evasion is widespread in a particular sector, business or profession group. Finally, it is 
difficult or almost impossible to determine the amount of undisclosed income more 
closely. 
The analysis of opinions of experts for particular part of economy were used in the 
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Switzerland is a small and open country, for which it will not be possible to obtain 
representative figures on volume and structure of the informal economy by 
randomly sampling through various household and labour force surveys. The reason 
is that it can be assumed that the most involved in this economy are the non-
registered foreign workers, who would not be included in the regular population 
survey. Therefore, they questioned the opinion of experts for certain activities or 
branches of the Swiss economy. In the questionnaire, sent by mail, they asked for 
personal assessment of the experts, not for the official opinion of the institution where 
they worked. The questions ask on the volume of the informal economy by activities 
and occupations, the share of full-time and part-time employees active in it, the 
number of weekly hours worked, and the share of foreign workers. Opinions were 
received from 26 experts from 13 institutions, with 21 responding to all questions. The 
authors emphasize that they are fully aware of the constraints related to this small 
sample as well as the inability to check and compare the obtained results with the 
control group. On the other hand, it can be surely assumed that the interviewed 
experts did not deliberately distort the data, which is usually the limit of similar direct 
methods of the informal economy estimation. After collecting and processing data, 
Hannemann and Frey assess that for Switzerland the share of the informal in the total 
economy was between 5 and 10% in agriculture, construction, catering, personal 
services, household and cleaning services, while between 2 and 5% in production of 
construction wood and furniture, trade, education, culture, entertainment and body 
care. 
The method using very small enterprises (VSEs) as a proxy indicator of the 
magnitude of the unofficial economy has been applied by International Labour 
Organisation (2002a, 2002b), and US General Accounting Office (1989). However, 
this approach suffers from two contradictory presumptions. On the one side, not all 
very small enterprises are active in the unofficial economy, which could cause the 
overestimations in the assessments. On the other hand, fully unregistered very small 
enterprises can completely avoid government recordkeeping and could cause an 
underestimate in the obtained results (Williams, 2014). It also totally neglects more 
individualized forms of work in the unofficial economy performed by people on a 
one-to-one basis to satisfy final demand. Recent surveys by European Commission 
(2014) show that these types of activities present a large proportion of all work in the 
shadow economy in developed post-industrial countries. 
A general disadvantage of direct methods is that they lead only to point 
estimates. Furthermore, probably they do not capture all shadow activities and can 
be used only for determining the lower bound of estimation. There are mostly 
incapable to provide estimations of the development and growth of the informal 
economy over the longer period. However, as mentioned, they can provide 
relatively detail insight into the informal economy and the structure and composition 
of the persons active in the informal work. 
 
Indirect methods 
A macro approach using the difference between revenues and expenditures on the 
level of the national economy is applied relatively often in assessing the size of the 
informal economy (Franz, 1992, Lovrinčević, Marić, Mikulić, 2006; Lovrinčević, Mikulić, 
Galić Nagyszombats, 2011, Mogelsen, 1992). The reason is not that such methods are 
deemed particularly useful in calculating estimates of GDP or in assessment of 
informal production, but because they tend to yield stunningly high shares of the 
grey economy, which attract much attention from politicians and media. However, 
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challenge their fully utility for any intention where reasonable precision is essential. 
Some of its negative characteristics: the activities that the models aim to measure 
are not specifically defined and it is often not clear whether the models are 
estimating non-measured or non-observed production, or whether they include 
illegal activities or underground activities. Furthermore, the postulates included in the 
models are mostly simplistic and the obtained results are not stable in the sense that 
changes in postulates for the same model can obtain significantly different values. 
Thus, there are many models and they give different results, while the methods 
provide only a global estimate for the economy as a whole, whereas often the 
division of GDP by the economic sectors or expenditure category is needed. Finally, 
the results cannot be easily and simply combined with the results of other 
measurements, in particular those obtained in preparation of the national accounts 
(OECD, 2002). 
A micro discrepancy analysis evaluates differences in expenditure and income 
through detailed microeconomic analyses of different types of individuals or 
households. This approach is based on the hypothesis that even if those engaged in 
the unofficial economy hide their earned incomes, they cannot conceal their 
expenditures. An evaluation of income/expenditure discrepancies supposedly 
reveals the extent of the unofficial economy and who does it. Such approach has 
been realised in various countries. In the United Kingdom, Dilnot and Morris (1981) 
compared the expenditures and income on a sample of households. The data on 
expenditures were from the Family Expenditure Survey, while the income data were 
obtained from tax forms. If expenditures are significantly and inexplicably higher 
than income, it was assumed that the difference between both figures is the hidden 
income. Although this method has advantages over other indirect methods, 
primarily because it is based on the use of relatively direct and statistically 
representative data, there are still many problems related to it (Thomas, 1988, 1992, 
Williams, 2014). For the discrepancy to represent a reasonable measure of the size of 
the informal economy there is a need to make a number of assumption about the 
exactness of the income and expenditure data. 
Labour market approach by comparing the activity rates traces the shadow 
economy in formal labour force statistics and has two main varieties. The first method 
measures inexplicable increases in the numbers in different types of employment (for 
example, self-employment, second-job holding) as a proxy indicator of the size of 
the unofficial economy (Del Boca, Forte, 1982). However, the belief that unofficial 
work prevails in these categories of employment is an unconfirmed guess, rather 
than an established judgement. Thus, it is impossible to know the degree to which 
the unofficial work, rather than other factors, has led to such an increase. The 
second technique using labour force statistics search for discrepancies in the results 
of diverse official surveys, for example the population census and firm surveys 
(Contini, 1982, 1989, Flaming, Haydamack, Joassart, 2005). Contini (1982, 1989) used 
two estimating methods. In the first one, irregular labour force was defined as the 
difference between the official activity rate and that obtained in two ad hoc 
surveys. The official activity rate in Italy had dropped rapidly from a high level in 1959 
and was well below that in other European countries. The ad hoc surveys in 1971 and 
1977 were assumed to be correct. For 1977, a conservative estimate was that 17 
percent of the total working population was engaged in irregular employment. The 
second approach assessed the unofficial labour force using numerous indicators. In 
manufacturing, the irregular labour force was estimated by at-home work; in 
building industry, mostly by multiple jobholders and those who officially were 
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worked in the public sector). The sum of these estimates was about one fifth of the 
total working population. Again, whether the variations identified are purely due to 
the unofficial economy or whether other survey design issues or factors are involved 
is difficult to discern. A third application of discrepancy methods is to compare the 
results of labour force surveys (LFS) with the recorded labour demand (for example, 
based on company declarations to national statistical offices and/or tax social 
security authorities). However, the problem with this approach is caused by the 
application of various sources of information, which may use not the same 
definitions, classifications and periods of measurement. Another disadvantage is that 
such discrepancy methods do not include particular sectors (for example, private 
households that function as employers or a part of agriculture) that may be 
particularly significant for unofficial work (Williams, 2014). Finally, regarding the 
sectors undeclared work is not everywhere of the same magnitude. There are 
significant variations in its size. The different estimates of undeclared work when 
measured in terms of total labour input and gross value added (GVA) is related 
mostly to the sectoral distribution of undeclared work and the varying productivity of 
sectors. A higher share of undeclared work in terms of GVA compared with total 
labour inputs suggests the concentration of undeclared work in sectors where labour 
productivity is higher. Concisely, broad application of these methods imply the need 
for a very strong and regular labour force survey. The methods can be applied for 
the estimation of the production in total within an economic activity branch, or just 
that part of production that is non-observed and/or non-obtained through enterprise 
surveys (OECD, 2002). 
The monetary approach assumes that changes in the patterns of currency 
demand reflect accurately, and can be ascribed entirely to, changes in not 
included economic activities (OECD, 2002). Such methods can differ by (a) the 
fixed-ratio variant; (b) the currency-denomination variant; and (c) the currency-
equation variant. The fixed-ratio variant lies on two crucial expectations. First, it 
presumes that a monetary ratio would have remained constant over time. If there is 
no the effect of the unofficial economy, Second, it presupposes that there was a 
golden past period without the underground economy (Tanzi, 1983). The monetary 
approach in measuring the unofficial economy starts from the point of view that 
most of the payments in it are done with cash, or very rarely through a check or 
payment order. This assumption, of course, is not entirely reliable. 
When C is currency in circulation, D symbolises demand deposits, M is money 
supply (made up of currency and demand deposits), V is transactions (not income) 
velocity of money, and GNP is the officially estimated gross national product. 
According to the simple cash in circulation approach by Guttmann (1977), the 
unofficial economy is equal to monetary ratio between currency in circulation and 
demand deposit (C/D). Furthermore, total currency in the economy (C) consists of 
the part used for transaction in the official economy (Coe) and in the unofficial 
economy (Cue). In that way: 
C= Coe + Cue (2) 
In the base period (b), there was no unofficial economy (Cue=0), so the relation 
between the currency and the demand deposits (D) was following: 
(C/D)b = (Coe/D)b (3) 
Without unofficial economy, a monetary ratio between currency and demand 
deposits would have remained constant over time (t): 
(Coe/D)t = (C/D)t = constant  (4) 
In that way, we obtain: 
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Cuet = Ct - Coet (6) 
We presume that the currency velocity (V) is equal in both sectors: 
Voet = Vuet  (7) 
From the monetary theory, it is known that the velocity speed is equal to the ratio 
between gross domestic product (GDP) and the total amount of money in 
circulation in the economy (M): 
Vt = GDPt/Mot (8) 
In the unofficial economy is used the amount of money that has not been used in 
the official economy: 
Muet = Mt - Moet (9) 
From the presented, follows the size of the unofficial economy (Suo) as: 
Suot = Vuet*Cue (10) 
Suot = Voet *(C - (C/D)b - Dt) (11) 
The simple monetary approach generally overestimates the volume of unofficial 
economy. Buttler (1984) calculates the share of this phenomenon in GDP for USA in a 
scope from 3.4% to 33.0%, Australia 10.0%, Canada from 2.6% to 21.8%, Italy from 
9.6% to 30.1%, Spain to 22.9%, Sweden from 6.9% to 17.2%, Norway from 6.4% to 
16.0%, UK from 7.2% to 16.2%, and Germany from 2.0% to 27.0%.  
Transaction method the estimation of the unofficial economy by Feige (1979) is 
based on Fisher’s equation of exchange (FEE). FEE compares the total volume of 
payments (MV) to the total volume of transactions (PT). If estimates of the volume of 
payments were in some way not related to the volume of transactions, then the 
difference between the two would provide a level of the unofficial economy. 
However, assessments of the total volume of transactions are difficult to obtain. 
Appraisals of the total volume of payments can be used as a proxy to assess the 
total volume of unrecorded income (Easton, 2001). M is money, V is velocity, P is total 
number of transactions, while P is the price of these transactions. Thus, the total stock 
of money (M) multiplied by the velocity of circulation (V) equals to the total number 
of transactions paid by such money (T) multiplied by the price of these transactions 
(P). 
M*V = P*T (12) 
Furthermore, it is expected that there is a constant relationship (symbolised by k) 
between the money flows related to these transactions and total value added, that 
is: 
P*T = k*Ytotal  (13) 
where, by definition, total value added (Y total) is the sum of the official valued 
added (Y official) and the unofficial value added (Y unofficial). Hence 
M*V = k*(Yofficial + Yunofficial) (14) 
Mt*Vt = k * (Y official + Y unofficial) (15) 
The stock of money (represented by currency plus demand deposits) is relatively 
easy to measure, money velocity can be assessed and the official assessments of 
value added are known. Thus, if the size of the unofficial economy as a ratio of the 
official economy is assumed to be known for a benchmark year, then the unofficial 
(underground) part can be estimated for all succeeding years. Feige (1979) used this 
method to the USA. He assessed the velocity of cash as the proportion of the number 
of transactions a greenback survives before being worn out and the average 
lifetime of greenback. The first part of this estimation was based on greenback 
wearing tests. He presumed that the unofficial economy was zero in 1939. According 
to these expectations he estimated the size of the unofficial economy as 27% of GDP 
in 1979. There are several serious problems with respect to the transaction method. 
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quite possible that some pecuniary transactions that have nothing to do with 
income generation are included in the estimations. Obviously, a part of the money 
notionally in circulation, in particular banknotes of large denomination, is not 
actually in circulation but kept as a store of wealth. Additionally, the amount of 
money kept as cash depends upon inflation and interest rates as well as people’s 
perception of the probability of being mugged. Increased facilities for and 
widespread use of various credit cards can also be expected to have had an 
essential impact (OECD, 2002). There are some additional problems in application of 
monetary methods to the economies of the post-transitional countries. These 
methods are not considered to take into account some of the phenomena which 
might occur in such economies, like high inflation, and therefore require 
modifications before they could be applied for those economies (Klarić, 2011). 
The primary condition used in most monetary methods is that the velocity of 
currency in the unofficial economy is equal to the velocity of currency in the official 
economy that is quite questionable. Furthermore, the difficulty in the imputation of 
monetary values emerges because most household personal and domestic services 
are not produced for the market so that there are usually no appropriate market 
prices available to value them. Besides this valuation problem, it can be perceived 
that imputed values have in any case a different economic significance from the 
other monetary values.  
Use of physical inputs method, like electricity, is often stated in the literature as the 
best estimator of overall and unofficial economic activities. Total economy activity 
and electricity consumption have been observed to be highly correlated in many 
countries around the world. The unobserved (unofficial) portion of the economy can 
be estimated by using electricity consumption as a proxy for total economic activity 
(official and unofficial). Withdrawing the growth of official GDP from the growth of 
electricity consumption provides an assessment of the increase of the unofficial 
economy. This method is analytically interesting, particularly for countries whose 
data collection is inadequate and/or lags behind the rest of the world. However, it 
can lead to both under- and over-estimation depending on the situation, 
development and trends of the observed economy. For instance, not all economic 
activities use electricity what causes underestimation of the unofficial economy. 
Furthermore, the developed post-industrial societies have achieved considerable 
organisational. technical and technological progress that increases the efficiency of 
the use of electrical energy, which again leads to underestimation of the unofficial 
economy. In addition, the relationship between the use of electrical energy and 
economic production is not a simple ratio, even in those industries that are highly 
dependent upon it, because a significant part (up to a third) of consumption is a 
fixed cost unrelated to the volume of production (OECD, 2002). For example, plants 
and offices need heating and lighting. This type of consumption tends to change in 
steps rather than increase smoothly with the growth of the production. The 
relationship between the electricity consumption and the GDP is of the questionable 
stability and this relationship is probably affected by a number of outside factors, like 
the climate conditions and weather. In many post-transitional countries there are no 
economic but artificial price levels what further endanger the relationship between 
industrial production and electricity consumption. In the conditions of relatively low 
electricity prices, manufacturers mostly do not worry about the exaggerated 
electricity consumption and do not try to lower the use of it when production 
descents. Finally, measurements of consumption are usually taken from the sources 
of electricity production at the power stations. In the most countries the difference 
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Additional electricity consumption method includes household electricity 
consumption. It is supposed that when household electricity consumption is high or 
with the tendency to grow, the underground economy will increase because a part 
of the household use of the electrical energy should be used for the informal 
economic activities. Household electricity consumption is assessed as a function of 
per capita real consumption, the price of consumption of one-kilowatt hour of 
electricity, the relative frequency of periods that require heating, the ratio of other 
household energy sources to the total of all energy sources and the per capita 
output of the informal economy (Easton, 2001). The disadvantages of the household 
electricity consumption approach are very similar to those by the estimation using 
electricity consumption by the economic entities. The problems with this method are 
threefold. First, not all kinds of informal work require a significant amount of electricity 
(for example, personal services). Second, other energy sources can be used (for 
example, coal, gas, oil). Third and most important, application of this approach to 
measure temporal changes does not take into account improvements and 
increases in energy efficiency or how alterations in the elasticity of electricity-to-GDP 
differ across countries and over time (Andrews, Caldera Sanchez, Johansson, 2011). 
The household electricity approach is not so seriously affected by political and 
economic transition, but still is has a limited scope to non-registered activities 
consuming household electricity. 
 
Causal methods 
The approach changes in demand for cash for the estimation of the unofficial 
economy is based on the belief that such transactions are mostly paid in cash. Thus, 
if mentioned demand increases, also the unofficial economy should rise. However, 
this assumption cannot be tested and may not be true. Tanzi (1983) assumed that 
the demand for cash money was not only under the influence of government 
regulation and taxation, but it is also affected by other factors. However, he believes 
that changes in the total amount of money in cash due to changes in government 
regulation and taxation go totally into the unofficial economy. To isolate the impact 
of regulation and taxation, Tanzi assumed that the demand for cash as a proportion 
of total money, C/M2 (where M2 is cash money + transferable money + fixed period 
deposits), is a function of the share of wages and salaries in total personal income, 
taxes, per capita real income, and the interest on fixed term deposits. According to 
the results of regression analyses, Tanzi obtained two alternative assessments of the 
notional demand for cash money (defined as the demand for cash money on the 
supposition that there is only the official economy). In each case, the difference 
between the actual demand and the hypothetical demand was deemed to be the 
total amount of cash money in the informal economy (OECD, 2002). Supposing the 
equal velocities of cash money in the formal and the informal economy, the 
estimated size of the underground economy in the USA in 1976 was 3.4-5.1% of GNP 
according to the first variant and little bit higher 8.1-11.7% according to the second 
variant (Tanzi, 1983). Some other surveys showed that both cash/deposit and cash-
demand methods can bring counter-intuitive results. In the analysis for the 
Netherlands, the results presented a decreasing underground economy since the 
end of the 1970s, which is in contradiction to the generally accepted belief that the 
non-registered economy was increasing (OECD, 2002). 
The DYMIMIC (dynamic multiple indicators multiple causes) method seeks to 
overcome some of the problems of the earlier mentioned approaches by 
considering multiple indicators and multiple causes (Schneider, 2005, 2011, 2013, 
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latent) variable that influences observed indicators and is determined by observed 
variables. Schneider (2001) analyses the causes of the shadow economy as the 
burden of direct and indirect taxation (both actual and perceived), the burden of 
regulation and tax morality (citizens' attitudes towards and willingness for paying 
taxes). In the further development, this method includes and examines the 
additional determinants and indicators (male participation rate, hours worked and 
growth of real Gross National Product). Using the econometric tools, it calculates the 
size of the unofficial economy. This method is complex and requires powerful 
analytical tools for its use, but it can be efficiently applied to assess the size and the 
characteristics of the informal economy in a small open economy (Novkovska, 
Dumičić, 2017). A most important limitation of this method is that it only provides 
information on the relative size of the underground economy. Extensive explanation 
of the model, its limit and application is available by Klarić (2011), so there is no need 
to reiterate it. The reason why the application of DYMIMIC to the estimation of the 
unofficial economy is so appealing is that this approach appears to provide both the 
estimate of the phenomenon and its relationship to other variables. However, it is 
possible to challenge all of these mentioned causes and indicators. It looks that 
there is limited understanding that included factors per se are not crucial but rather 
how they are combined with a plethora of others factors, that causes high or low 
levels of non-registered work. Moreover, many of the indicators used are 
questionable. For example, numerous studies reveal that cross-national variations in 
taxation rates, whatever measure of taxation is used, are either not correlated with 
the underground economy or the association is not in the direction expected in this 
model (Eurofound, 2013, Williams, 2014). Similarly, studies reveal that one cannot 
assume that the burden of regulation per se results in an increase in the size of the 
shadow economy. Although some forms of regulation, such as the stricter regulations 
on temporary employment and temporary work agencies, usually lead to larger 
unofficial economies, other types of regulation, such as support for new business 
start-ups, are not associated with increased underground economies (Williams, 
Renooy, 2013). Thus, there is a need for careful use of this measurement approach 




Taxonomy of non-exhaustiveness types in the national accounts is based on the 
analysis of various features of the producer. The tabular approach to exhaustiveness 
(TAE) was developed to identify potential sources of underestimation of GDP due to 
source data, based on two main approaches: producer is not included into the 
survey, and producer is included into the survey but data is not adequate. The TAE 
classifies non-exhaustiveness types under seven diverse types N1 to N7. Some types 
of non-exhaustiveness in the national accounts could be categorised under various 
N-types. For instance, an informal sector unit could be categorised under either of 
N3, N4 or N5. Thus, the crucial intention in the tabular approach to exhaustiveness is 
to ensure that all potential sources of omission and errors from the national accounts 
are recognised and included in one or other N-type categories. Also is important 
that there is no double accounting (duplication) across categories. Exhaustiveness of 
national accounts has been defined by making use of producers’ features and data 
sources used for the production approach. A producer may not be included into the 
surveys/administrative source because he or she fails to register as he or she is 
involved in underground (N1) or illegal (N2) activities; or it is not obliged to register 
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legal person but is not surveyed and not included in statistics (N4); or it is a registered 
entrepreneurship - legal person but it is not surveyed (N5). Furthermore, producers 
are in scope of surveys and/or administrative source, but the resulting data may not 
be suitable because the producer deliberately misreports (N6); or there are statistical 
insufficiencies and/or errors in the data (N7). Therefore, some data are simply not 
collected (N7a), or some data are not appropriately processed (N7b). Identification 
and adjustment methods vary for different types of non-exhaustiveness. For example, 
by N3, adjustment methods for producers with no market output includes the 
analysis of household expenditure surveys, commodity-flow methods, building 
permits, administrative data and time use surveys. For producers with market output 
there is a need to use Informal sector surveys, household surveys, mixed household 
and establishment surveys and labour input methods. Those registered units which 
are included into the surveys because of the size criteria (mostly employment) or 
other conditions (omission of specific activities from the surveys) (N4), can be 
included through benchmark (for example, once in 5 or 7 years) surveys for 
gathering a set of benchmark estimates. Furthermore, mixed household and 
enterprise surveys and labour input methods as well as household surveys, can 
provide estimates through direct or indirect methods, if relevant items for 
identification of such units is included in these surveys. TAE is based on the European 
developed country experiences of collecting national accounts and the principal 
data sources (financials statements, industry surveys, etc.) (Mikulić, Galić 
Nagyszombaty, 2013). 
The non-exhaustiveness component in these countries is usually not large (OECD, 
2002). Such comprehensive data sources for compiling national accounts may not 
exist in post-transitional countries where the informal sector is a large part of non-
exhaustiveness. From the point of data collection, the most important division is into 
own account firms (self-employed workers), business activities engaged in 
production for own use, and other business organizations. In most countries, the legal 
status and legal requirements for own account enterprises differ considerably from 
those for other enterprises (Lovrinčević, Marić, Mikulić, 2006). For instance, the book 
keeping requirements are less stern and business and private book-keeping is usually 
combined. Enterprises engaged in production for own use are not required to keep 
books, so their available data are usually less detailed than those from other 
enterprises. It looks like that for Croatia according to type of non-exhaustiveness, the 
most significant is N6 type (inaccurate reporting by producers). Its average share is 
72% of total non-exhaustiveness adjustments (Galić Nagyszombaty, 2012). 
Although this method is relatively complicated and demands many arbitrary 
estimates, it is quite reliable and enables sectoral and international comparison. 
Models often buttress other methods used in compilation, providing assessments 
when basic data are not available and/or are not fully reliable. This is usually the 
case, for example, in making estimates of illegal production. If a country plans to 
achieve exhaustiveness in GDP, priority should be given to better inclusion for 
informal sector in national accounts (Calzaroni, 2000). This should be obtained with 
use of the ad hoc surveys, commodity flow methods, labour input methods, and 
expert estimates. More resource intensive methods such as the tax audits, surveys for 
estimating underground production and misreporting, could be used depending 
upon the availability of resources. 
 
Grey Project 
Having in mind the advantages and disadvantages of the various methods, in the 





Croatian Review of Economic, Business and Social Statistics (CREBSS) 
UDK: 33;519,2; DOI: 10.1515/crebss; ISSN 1849-8531 (Print); ISSN 2459-5616 (Online) 
 
 
Vol. 3, No. 2, 2017, pp. 20-38 
 
used with the intention to get an insight in the reasons for participation in the informal 
economy and proposals for its reduction. The presented data are from 
representative survey of 6,019 citizens in Croatia, Bulgaria and FYR of Macedonia 
(approximately 2,000 individuals in each country); conducted during the period 
Spring-Summer 2015. This survey was collected using the face-to-face methodology 
(TAPI – Tablet Assisted Personal Interview) by highly trained and experienced 
professional interviewers using a multi-stage stratification proportionate to population 
sample distribution, with random selection of households and respondents. 
Furthermore, 30 qualitative interviews with under-declared (quasi-formal) workers in 
Croatia were realised during spring 2015 and 9 interviews with experts during spring 
2016.  
According to Stefanov, Williams and Rodgers (2017a), unofficial work is socially 
accepted and widely practiced in Bulgaria, Croatia, and the FYR of Macedonia. 
More than 1 in 5 interviewed adults in these countries admit that they have bought 
goods and services on the unofficial economy in the previous year. There are three 
broadly accepted and competing explanations for consumers purchasing goods 
and services in the undeclared economy, mostly to obtain good or services by a 
lower price. More than 1 in 12 report that they have performed undeclared work, 
and more than 1 in 10 declared employees admit that they receive from their 
employer in addition to their official salary an additional undeclared ‘envelope’ 
wage (Table 2). 
 





Buying undeclared goods  16.5 17.3 13.8  
Paying for services under-the-table 20.4 22.2 13.3  
Conducting undeclared work 9.4 9.8 6.4 
Quasi-formal employment 6.8 15.5 13.9 
Relying on help and favours from other people 31.7 30.1 37.8 
Providing help/favours to other people 15.9 14.8 24.3 
Source: Authors’ own calculations based on the representative survey of 6,019 individuals in 
Croatia, Bulgaria and FYR of Macedonia. 
 
More than 4/5ths of those working in the undeclared economy do so on a self-
employed basis. Only 17% in Bulgaria and FYR of Macedonia and 13% in Croatia 
have declared they have done so as part of waged employment for business 
(Williams, Bezeredi, 2017). 
However, clandestine work differs across and within the three countries. For every 
one person working clandestine due to exclusion from the formal economy, there 
are three persons that have chosen to exit the formal economy. This also differs 
across observed countries. While quasi-formal employment is relatively rare in 
Croatia, it is more often in Bulgaria and FYR Macedonia. While 20.4% of Croat and 
22.2% of Bulgarian are paying for services under-the-table, in FYR of Macedonia this 
share is significantly lower (13.3%) (Stefanov, Williams, Rodgers, 2017b). 
Demographic characteristics of people working in the informal economy show 
that they are slightly younger and with higher percentage of male. These people 
work longer hours at job and at home and on private farms. They usually know more 
people who are also a part of the unofficial economy, while they are more relaxed 
(not judgmental) towards morale issues in society. Regarding their well-being their 
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comparison with total population (Stefanov, Williams, Rodgers, 2017a). Franic and 
Williams (2017) underline that demand for undeclared goods and services is induced 
mostly by values and perceptions of citizens. The most important drivers are tax 
morale and estimated pervasiveness of the phenomenon in society. 
 
Conclusions and recommendations 
Obviously, each one of the mentioned methods has its strengths and weaknesses 
and each of them lights or evaluates a various aspect of the informal economy. It 
follows that it is useful to profit from the variety of approaches provided by various 
measurement methods, and to try to apply each one of them in order to expose a 
different characteristics feature of the informal economy. 
Since their membership of the EU, Bulgaria and Croatia have enjoyed 
considerable financial and technical aid from the European Union and partner 
countries, which has resulted in considerable improvement in their overall policy 
environment. In their further efforts to reduce the informal economy, an important 
consideration for all governments from the region is to begin to develop holistic 
strategies for tackling the undeclared economy. For successful achievement of the 
desired goals, the government need to engage adequately all stakeholders in the 
preparation, implementation, and evaluation of policy measures. 
One of the more underrated probable causes of policy failure has been the 
apparent lack of knowledge and understanding of the needs, attitudes and abilities 
of policy beneficiaries and target groups. Deciding on the proper combination of 
policy measures as well as on the transferability of best practices within Europe, 
requires further understanding of the guiding motivations and potential responses to 
policy measures by the subjects engaged in the undeclared economy on the 
demand- and supply-side. GREY data research has provided policy insights in each 
of the countries and for the region altogether. Findings on both sides have reinforced 
each other. 
GREY research has revealed a number of contextualising factors in the three 
observed countries. These factors probably will be obstacles to successful 
implementation of future measures. What is typical for all three observed countries is 
that in order for more targeted measures towards the informal economy to be 
successful, there is a need to strengthen significantly the broader institutional 
foundation. This could be achieved by strengthening the rule of law, enhancing 
government efficiency, reducing and limiting corruption, and increasing the 
legitimacy and transparency of public institutions overall. Simultaneously, there is a 
need to improve the quality of public goods, restore and strengthen social solidarity 
and reduce inequality. Policymakers should consider not just the rational but also the 
social actor approach, which tackles trust issues and the asymmetry between formal 
and informal rules. The conventional repressive approach to tackling undeclared 
work has exhausted its effects. All such measures are needed in reduction of the 
relatively wide gap between citizens and the state. 
Succinctly, from all sources it is obvious that it is much better to obviate the causes 
than penalise the consequences. It is necessary to simplify the procedures for 
citizens’ formalizing their undeclared activities, to insure a stable tax system and a 
tax and regulatory burden as low as possible, having in mind the fiscal needs. Crucial 
is the improvement of institutions, professionalization of civil service and remove the 
huge impact of politics in the societies. All mentioned cannot be achieve in the short 
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